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ABSTRACT : 

PURPOSE: To focus a wafer to a projecting optical system 
and at the same 

time a wafer mark to be inspected to an off-axis system 

alignment sensor by an 

auto- focus system accurately. 

CONSTITUTION: The amount of deviation from the image 
formation surface of a 

projecting optical system 16 on the surface of a wafer W is 
calculated by main 

AF sensors 47a and 47b in a slant incidence system. When 
the position of a 

wafer mark to be inspected is measured by image pickup 
elements 42X and 42Y in 

an alignment system 27, image -forming light flux is 
partially received by an 

image pickup element 46 via an AF relay system 44 and a 
semi- shielding plate 45 
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of light flux while changing telecentric property and the 
image of an AF mark 

projected on the wafer W is formed on the image pickup 
element 46. The 

position of the AF mark image on the image pickup element 
46 is calibrated 

using the result measured by the main AF sensors 47a and 
47b. 
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7ttt^ttitl> ; t t1#'^>/il>^tiifi-f lijgfS 

yh^^zm-i^mmz^hMti'ik. 

't-i/Z-^h-ttz^X'. mEim^<7)nmAco^mizm^ 
mzmiity ■ 7:P'>x1:^<r>7y-!j*yvmzX Otlr 

iz^ mi'^2(^m.<^Mm^iiimzx^m^^titmmi 
mmmtim^m^izm^t^zt ^mtth 

T, 

mim 2 (TiMMLwrnmrn^'^mtt^mLbizm^co 
mimmmm^-^^-yimL. mi^m.±<^t^ 
mn^ b thim-kh-^m-?- 9 crmmzm M^xmvm 
^'m>%mw-^-9-ytMi^^m<%fitzn'^<r,n'9-y 

^iLthTy^^yy-m, 

[ooon 

yh^yi-i:m\'^x¥^W'y:jij\'m^wm'fmru 
- h^(Dmi^±ff)Ty^j< yh-^-^cDim^mti!, lx 
^m^hit^no^tzmmbxtm^henx'hh. 



{ 2 ) - 2 8 8 1 9 9 
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t0002] 

i^ji-nj-^:? - yco&mm^^it tt:m mmmm. 

hm^z^^-timmmm {xy-y^'^-m) mm 
^iix^^i,, mMkmm^mxu. ma^ti^:k^< 

10 ^mm,xim±^^<7mm[^<^&.m {7t-:^x 
fig) sr^ttit, ^coyt-ijxmmm^mi^ 
imiz^h-^tii2,tsf::>b<7)t- h 7 X? mmmi h 

[0003] sig-c(±, m^^^<Dmmi}^^ ^:k^ 
<^j:'omum^-mm<^^'^x^^imzm\ ':?xa 

^j:j^mm(^f-m^j:mmimizntmm mm 

u^vyymm^^m^ixx^^h. mmf^mmmw: (.u 
Kuy-Z'kyv) tLXi±. ftAlt:^<^:j'J^-^M 
<Di^<oy^tkiiimmi^fix\-^^. wi,z. mumm 
^^-u3m^'mi,zm^^ixx^^i>xot,z^ mmif 

[0 0 04] b:i^T. iOSmSJKcoi C5rM 

m-^fzihiz, M^^co»mm\As^tLxmm&^-^ 

30 J^J: d 0 . ^J;c{f . SS3t5Ki: LT K r F 

xdfvVU'— r^fc (»*A : 24 8. 5nm) , XtiA 
r FXdfvVU— (f;)^ (^;RA : 1 9 3 n m ) If SrfflV^ 
hZbt<mi^tlX\^h, mm. KrPx^ri^vU- 

OT7-f>yh5K{cJ; OTTL {x/v— -f- uyx) 
■niiX'V^^ )\^b^x.j\t<r>7y ^ :^yV (fig-^i) 

7y^:<yY%<nm^bt^±t<mti:'o. ^m^^m 
ikp^(7)m&w.zmm.m.mi^thm u=2:(mif 

[0005] -eWcWLt. x^i/v!/— f 
3K?ixl.>Ifc, ttz. xdfi^vu-if3tj||*{AVW;^3feji 
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50 5^*-f>-S^7t'(-t^L-CEa5n, #i?>'!7xy\±«7)r 
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y^^yh-?—? (-^XM-?-^) £Ofig^:giai-fl,Ji- 

T'TT L:^^^+^(CiSV^SStt$:^t-§ 77 ^ y 
[0006] 

Ty-^^yh-^ y-ff^commmm^cT)^:^ h 7 :r -x? 

^l®^c•&i5•^^:Ji^t-i;. 5f7 • 7C^>'X-fj^<r>Ty^;< 
yv-ty^X'Mry t-^x-imt^£^ . t^^xav-^ 

{ 0 0 0 7 ] i^c, ss3fe$-J8^-ri. i: , ^wtm^mz 
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mm^z^h^mtst. ^7 • r^-^xu^coTy^ j<y 
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ajL. ^iomss(ca^«'^TS7t»R (w) fc-?;^^' 

)^^-y (R) icofia^;b-ti:^ffd77-f^yh:^ 
(CfcV^T, (W) ±tS^^^^ ( 1 6 ) C7)3t 

witcfii^tzfia^mfflcom 1 <r>^^mrfh^ t izx 
(w) (7)-eo3isi*i6]'vco{ia^s^itai-rs^A 

W:^r^tfOm 1 ^« *eB^ai^ (47a, 4 7 b ) ^ <s 
[0011] mz, *^Bg{i, ^«:t7 ■ rC'-^Tsm^ 
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LT. -eomiioM^eai^ai^tc.toeiai^fii.®^ 
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77'f>yb^(27) t;*ttl.^at^i:)^+/c^, 
•e^om^OH-a-ir^ 7 ^^^yhifi(27) cOl^fM 
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;< y ( 2 7 ) :z j: (w) ±£7){4a-^i5-ii- 

fflv-^ (Mx j ) tOfiiaSr^tli-t-S^ic. '^^0^20 
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t-t-Sfig^i^-efflv-^' (Mx j ) cofiStcliSCT'?- 
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^'-y (64A) t:^<Dm2(r>mj^immiii?kx^mM 
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[#ffl] »r7!i-§*^HSt;:J;ix{f, El t^^-Ti^ic. ^ 
■fUmitkmizm^i^ (W) ±c7)K)rScofiffl^^r<*-ffi 
^-9 (Mxj ) ^O^t^'l:^$rt^ai^i:LT. ClOlt^?: 

ta^3t^^ (16) (D^^7 < -li'Ynmmi^uz 
m)Lx. m>xmf:^(r>^ i <r>mAm.^\i!,Jh ( 4 7 

a . 4 7 b ) J: ')tSi^3K^^ (16) <7yl&^mi}-t>(r) 

^s.ybxhh^±^^k (16) c?3ifsi8st7j-7 • 7^ 

x;:?.:^<7)r5^>{yh^ (2 7) tC^^S^ffitcT) 
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(32, 33, 4 4~4 6 ) 1)^ CoWtW^J^S' ~y (64 10 

A) ^^L. mm^i^'zyy^} •vif'&.W-'Xm^ 

{2i)i,zx 'omtms. (w) ±c7)ftsc7)fiis^i5-tffl 

^ihX'm^^ixhiSi<^m.^:^(^w^^m.{.z^h'±h z 
itcio. (w) (7)mmiz^mra-txiz 

X mam^-^tix^^x t , ^cowthc^ymji^^i^ b 20 

'yhfSlSElT'[SItt:'J)l.|5B0, ^(iiE5l(i:t-b7:r- 
;^Xlf^X-^i/^'€hti?>, ZtHzX<0. ^mmzTy 
;<y}'i3mhtl6. 

[00 15] tJt. mtims (b) icfct^T, aa^ 

hitm-?-^ (Mxj ) *ii/3 y (SAD izm 

tm^izii. ^(7)i/3 -y hmm (sad (^^itMis 

>'^•:5'-y (64A) ^<^aj«^hL. ^M^hitm-?- 
^ (Mxj ) *«j^g7h®JS (ESk) (;g-f^i»-&t 

ji. fcoi^avh^i^ (ESk) ^mmw^^-y 

(64B) Sr^aj^^^J:tl.;i:{cJ:»3, J: OiElIt:-^ 30 
m:'f^')ZtifiX:%h, 
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TyA:^yV^y^^W^^xryAy'-yVk'^')^^\<z 

[ 0 0 1 7 ] la 1 \tif.mmin^m.omm,mim 40 
zamuz-j&wx. mx&(r)iifmyyy\t^h^ 

Uv:«l5t3fel L 1 {±tgRa2-C^$flT^i0^2^fe;S 
x:-mk% yx. ^ ^7 ;^ 
trf'(t)i'-^yTi^\y-9 {yy^T^uy 

X) mmum ( am ) mti-^timm^^-^ 
^^RstcAStts. ttz. ffin^2«oig2m^(Ojfim3 

Sc^rfTOi^A-v^- (^Jtl^4^jc^<7)^-:?l;-^'^ 
•y:?-) AmM.^1XX\.^h . ^irfc, LltL 

T(±, ^K^^yri^iojsii ( i im) m.^z^ k r f 50 
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Xdf i^V^-f^L<JiA r FX=3fi^-7^— f^Ol^- 
tfit. XJi^S^^W— tf^YAGV-tfO^iajS^^ 

[0018] H8jg:J>^|ii%-^C3t!^^3*»'i,Stai§fi^>:'^' 

Llli. ^(r)±W>^i}^^-M.xy'^)';if-b^:m&l.. 

z<rmm:if^i')\^-\^yxi . ^^mm (i^^ 

^yuy^-fyK) 8atJfS2'JU-^yX9?r5ffiiLT 

5 7- 1 0 tcMO , c: c:m{3rSttfcT:^<cRSt$ii/t 
ya>T>'-t^-i/:xXi i^-ftLXUi-^ji^R 

Uf-^'y|/7'7'f y H 8c7)ieSB{Jp-^-^'/l'R(?5y\-^'-y 

[00 19] l^^^/URti. rai^-:?! 5tcJ;-7-CS 
i^Tt^i^l 6W3Ktt:^i6i(c«|SS!)^tET. B.-:>*™rt-C 
2 »:7cW^^ilSt/!S/Mll!|£*^^tg^ U-^ :7 )l^X7—i^ 
12±l,zmS^tLX\^h. \yi-i')\^x'r-=Jl2<D^ 

iziiu-fm.'Fmm^ iar. r^^itj 

^) 1 S^'^btfOU— f b'-i.S:RlttS^»^l 3m*< 
llg^il, U'f-^'/WXT-i^l 2i02y;:7t;6<J^fia(i. 

=F;*n- 1 3 i o-cca];i{fo.oi>« mfi^mmmx-m 

l^m^tlX^-^l, V'^j'^ >VR}LiZ\±V'i-^ )VTy^ ^y 
Vfk (T-m^) Zixih>V^'?iV7y^ :^y 

VMi, \y^9)VK(^9^m^i&\zm^^1xtz21^<D7y 
^)<yV-7—:^^ifk'^-i-h^<m:hi. v^'?)VTy^ 

2 5r«$-tf-S;tt\ U-^i?yPR{SM-^'-yMJ^PA 
o*'t^ji^(*^'7t!liAX t -Srr* J: ^ t::{SS^tf)Sn& . 
[0 0 20] Uf-i?;PR«0>'N':J'-yMl*PA5rji 
jat/trlSTtTtlLlJi. MfflrH:yh'J7^'^:^3t 
^^1 6tcA9tL. tg^5t^^l 6m^f-^;l'RO[BlS& 
A'^-y$r l/Stc^/hL/cfiU^fi^lr, ^U^zytYV 

ffifc i Jl3f-grri. i 3 tcm^^n/i'^xAWio 1 -OCT) 

[ 0 0 2 1 ] 05 ( a ) Ji, '>X^^W±c7)aS^ ( x , 
y ) tja^-OxyNWilcE^iJ^iutxg -y h^SE S 
1~ESN$:S^L, ^V3-yhS^ES i (i=l~ 

N) \.zm^'th7.Y^)-Vy^y\,z\i^ix^iK.Y.-ysmi 

con'xyN-T-^'Mx i , St^Y:J^f&]ffl(?)»:7xyw-:^'M 
y i im^^ftX^^h. ^JiJ\'7—;'Mx i iiX1:mz 
E)t^t yf-T'iSJiJ§iT;^v:vyp^v-^TJ>0, n'xyN-? 
-7My i \iYl3[^t,zm^^-y'}-X'm\^hrz'7)\^i-7 

-9X'hh. tfz. *eH|fn. T^'f^yb^-fiajiifx 
yyNy:^h • :/D-A;u • r^-f^yh (tlT, ""eg 
Aj tv^d) ifr^Tffd. Z<r)EGP,-n^X'l.i. ^ix^ 
v-3 y fffll^E S i *»<i,^a6S«i$ix;tv a -y h^i^ 
(ar. r-yyr/l-i/a-yhj tl^9) SA1-SA9 
(COV^T<?3/=»:t7 • 7^lyXlj^c7)Ty-( ;<yh-ty^ 
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[ 0 0 2 2 ] 0 1 tcMO . ^J^^^mt. WbE^K^H&'j: 
1 7J±XYXT-vl8±{cttKSifCV^5. Wm.^^ 

<nwi^-^wmm-h^mmik\ ^\t. wm^-^ 2 1 

^:f>-LT, XYXf- J^'lS^^Xx'/T • r^K • 
-h*^T'ig|!rri.^fctcj; 1), ^xyNW$r2<J:7E:»«S 10 
ZXf— i^'l 7^1>LT'>xyNW^^3e^^l 

tl-ts XYXT-^'18lCj:0'>XAW{iy:<7)>-3 y 

t3(i^-Mt2 0 *^4>^^-f t'-A$rSlttS^ilM2 
^11-2 0(Cj:-oT. 01Ji.(fO.Ol*tmSJgiO^{StlT^^ 20 
[00 23] Z;^T-i''l 7±lC{i'<.-X7-f > 

«olS3fea£Oi^$ t «{ar-^ h^o tciStt 4.itT v ^ s . 
*^T(i, zxr-'Ji 7TZ:^[fiiofflM^^it. S 

y-i :<yh-^y^27<D'^xhy:f-AxiiMt:it>ib 30 
I., -eioas^asttl 9±<7)aJSev-7i:LT{4. -^x/N 

[ 0 0 2 4 ] 1 6cOjfgmffiOfi[M<i, 

C?5;ttf-f:^h7-'J>'h^, '>x/N(i!|c7);2.x->-'i*|{ci5(t 

^16^itLX^<^^^'7~i'cr>{m^miii-riZblC 

X'^h. -fLT. 77-Y^yh-lry^2 7T''>xyNW± 
<0i6l.'>x/NV-i?ottS$:1^aiL. -ewl^ttJ^SMtc-?- 
(DK-Xy-^ y&irtmth Z tlzX'^ ^ ^cO-^xav 

[00 253 miz:^mx'ii. m i iz^^^x . m^^m 

1 6iO*£^1ftt&fflS1-S/Sa^c^*S«1#141ijEa52 2t 

m'rhtix\^i,. :mmmizmmm^niE32 2 

a. tkm^^^ 1 6 ^m^-rs-g?<7)ix yxxu^ y 50 
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h. itftcu-f-^^PRiciSvvisjgo^yXxw^yhcTj^g. 
^Sr. trxr^gi^^toESS^S-fflt^-caifclgSi 

y^:miEt^h<ox'$>h, ztuzmtx. m^^i 

Ho:^v^. las. mm^^?hieiziii-hnm. 
c^m^m (jmizanmMmzwmmmm) mz 

Xr>Xi}^-itti>. mmz^ Ty^ ?(yh-kyV27cr) 

Kxhy ^~:^x{iLmh i<^K&x/jSimi,z i 0 ^-ftr 
I.. 

[0026 1 ^ZX\ i^^^.l 6 try ^ :>( yh-t 
y1^2 7ttfO*la{^K(c^g«-by1^2 3$:ESL. 

wm^y^2 3X'i^^Em/m.immMmL. h-sm 

•>r27cr,<Xhyt-:^X&m<0^i\:Mt:^ibh, ^ 

^j^i 6(r)^m^<^%^mz-^^yxii, ±mmm4 

m^yk 1 6 <nmm^<D^w.ffymLm7 y^^yv^y 
^27<7y<xvyif-tx&.m(n)^mznLx\t. 

<r>i.o\,Z^mmm A\iZXT-i'\ 7^i\LX^m^ 

mfT y^ )(yh mx'^A F -b y^^m^ ^x ^ti-^M 

xyNW<7)7 it~7t>xQ.m^ii^l.zmj^-th Z t i,zx 'OM 

[ 0 0 2 7 ] t'-Axr^J 7 6T'SltSn;tE 
3fc3t I L 1 {4S3tl^ yX2 4 5r/i- LT5t1Ee?aiS2 5 1' 
S3t§it, 5t«1*tfiS2 5<7)^a^fi-f*<±$l|«il^l 

4 (cffii^? ixT V M, . ^ «>5tTOiaiSS 2 5 t'Og3mi: 

ixxa 0 , mmik 1 4 \tm.mm2 5 coTt^jftfi 

^ $:«S:-r I. 1 1 i 0 "^xy NWc7)SrSJS5fe* S: ^ X 

m^z^m'm'it^ii-h. bi:mmhm 

5 cwtm^'jftfi-tcosfK^^ i 0 . ^m^ik 1 e cote 

[ 0 0 2 8 ] a^^s :i^m<ry^mmM.^z\i. ^xj\w 

<r)mm(o&.mimtif.iif)<^?smy*-Ax&.M. 

(JitT, r^AF-feyifj b\,^o ) tf^-m^itX 
v^s, -?-o±AF-feyif, zxT-i^i7m±lifmJk 
14l,zX0^-hyt -iixif'^hfih . m 1 (^t^I- J: 
iAF-lry-9- (4 7 a, 4 7 b ) JiSI^TK^^ 1 
bm\mzWM.^fif::^^m^A 7 a-m-^^^A 7 b J: 

[00 29 1 mA\t. El^O±AF-fey^^ (4 7a, 4 
7b) ^ffi^LT^U, ::oH4(CfcOT. ±AF-fey 
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X53) , mf^m^^ih ^mm^vyx^A-it 
m^ains 8 ) ^<nm&kA i a(cfcv^-c. mM< 5 1 

LTtSI^?t^^l 6«03tWAXtm>l='>XAW<;OSl3t 

mhvyX5A. m^n^'S:<ry\'7-5 5. ^%.vyx 
5 est/iii);?. y •/ h 5 7 ^W<:%W^^^ 5 s<r)^% 

mi^^mmik 1 4 nx-wmx u -y h- 5 7 ioigtttt-^-cisi 

[0030] CCOJ^. '^^XAW«0|g3tH-C'COX U -y N 

f^9-y^<r>m--^mmA (nimi<z.mm:ij^-Qh 

S5 8i7)S5tffiT'<7)X 'J -y V A-^'-y^tiX^ri^t'^^ 
m^c73liHl*IT''>xnWc7)E3teffitf07*-;* 

mmirmm-fi Z t f)-X^ it:. 53fe^4 7 b 1*10 

ti,zx'o. 7tm^ai^5 8cos3tffirwxy y h^-^^- 
ymcr){iLmti^y-Mzm.i-i. ±mm?ki4t\ fm 

m5 9iitLXiy-5 5cr>mmni^A^-th. m^cr, 

Ttffi^ fO^fSfflcO&EtCigg L^C«®T\ 5 7-55 
$-1ii^$-t!:-C, 3t^tilfs5 80S3Kffiorapc^*,C4c 

:^xm^mx.\i-itu9ax!^AznMi-hzt ^ sw-r 

iW::J:0±AF-t:y^J- (4 7a, 4 7 b ) <7)^ 

[00 3 1] <J:t:. if.mmy ■ 7^i^xfjt.(r>7y^ 
^ y h -fe y-y 2 7 c?)lS(itto # WJfiCcUiBBt-l. , la 1 1 
^•5, JS^it^^i ecoffiSfflfc. ryxA57-26t 
*tT7-^^yb-t:y-9-2 7*«iSB$ti-c»<^i.. CLi^r 
y^^yY■^y^2^\,zt6\^x. J^uyyyyr28i)^ 

^ffmWtll^2\±. m:VyX2 9t:itLX%yr-i 

B§B{!3tIL2{±, UyXSl^^frLTSgBMifJSOStS 

[ 0 0 3 2 ] H2 ( a ) <Sm«ifS?')M3 2cOffl^^ 
S^L, ;c0ia2 (a) [zm^X, BBBB^Sr20«3 2{i 



(6) #^^8-288 199 

1 0 

c03i3KM4 8c7)4'*g?(w)©gMP J: O^r^.W^^y-y 
3 2a*^T^^$^I, ^<7).^>'>-:5'-y3 2aC0JiT(C-e 
K^'tmmtclL-nm<r)J^i^-yt:W&\:!: 'V^X^Ktz^^ 
n^mUi. ')^:I.AF>'N-^'-V3 2 bSi/3 2c*<JB^ 
^tix\^h, ^(r)^^Uffi^J^S-y3 2 3.^m&L 
fzmmmzX 0'>xyN±<^1^aij^^i:ti.'?xyN-7-^' 
lr^O,^BMt^^'S«$ii. -?-«0±T«0AFyN'^'-y3 
2 b&t>'3 2 c^OtHAi'^iOn'XAV-^iOlTlc^? 

10 [0 03 3] ^i3, BSBJ1iiM'3«32tLT(i. 112 
( b ) tc^fJ: a R^c7);y7X«?c7)±Tt,^?'l1^ 
0^1. AFA'^'-y3 2 d&i;^3 2 e SrJBfgL/t 
tc05:ffifflL-Ct>J:v\ 02 (c) (c^-fjrp 
(C. •?-nmi*lSP(wAFA-iJ'-y3 2bXt;f3 2c*5je 
«$^l.:t2ft«0A'^'-y«j3 2AaV3 2B$r. 02 
( a ) <7) 1 ftWtiBBffi»«S 0 « 3 2 Ofti? 0 tcffiffl L-C 

[ 0 0 3 4 ] 12 0 . 2(nmif-^ 

^f-y-km^Lfzmn^i L2(i, VyX3 3. Js-y 
20 rUXA3 4R-l/n^UyX3 5?:ilfLXr^JXAi^ 

-26i,zxmL. rv xj^iy-2 ex-m^titzmm 

■ri.. ;cr)J^, '>xyNW(:7)S3tffi{iBSH3mSfgiD«3 
2tfDffiSSt<HJJ±{fti:<C')TV^I.. ^ZX\ rVXM. 
5 7-2 6cDiITt-^Jx.{fl25 ( a ) cr)-if>' 771/^/3 -y 

N s A 1 izim-^rifz x:fi-(6ifflco'>xyNv-i?M X j 
i5&tc0t-rst. 05 (b) tt£±0f^^J:-5(c, 
-l/XAv-^^Mx j ^Htf^JBcoHgBJSlSe 5(cHgHB3e 

*<,w?it-?., fip^, mmmsii. 02 (a) ic^k 

30 tm^nmnms 2 4'C0»N-:?-y 3 2 a t *f5t 

[0035] laifcfcV^T, '^X-'NW±c^'>xyN^-^' 
A^^jOKIt^tJilBlCgSSS-MoTr'JXAS 7-2 6. 
WtJl^ yX 3 5 L T^-N-^T y 3 4 tji t . A 

-7r'JXA34T'Rtf$tl^v;3t*fs ji£«^yX3 6^ 
gTJIS«3 7±(C'>XAV-^'(7)<i$-**ia-r^. 
J§a«3 7WiX:^|6lfflc7)Jg||V-^'3 7a, 3 7b 
(06 ( a ) #as) aVY*|tiIfflc^flSV-^'*<m$ 
nrv^^, ::it^,J|®v-:J'3 7a, 3 7b(S06 
40 ( a ) l,Z7nti a . '?-Jt-fiiY:frifiilc^;<t{Et l.:^!^ t 

mtzw&W'^^s^-yupxifmzMm'tmmzwi^ 

[0036] 01(lfcV^t. *gS«3 7iSji4!il?UyX3 

dtmmuyxset tci-^-oxAWcogiTtBtjjfar 

yNV-^<?)®{if|g«3 7±tC^^$fl, J§S«3 7A- 
^>i^3fej!ify 1^-^3 8, t'-A;^r';-y:5'-3 9, 'JU- 
-S4 Oais'>'N-77"yXA4 1 5-:frLT. ^tl^tl2 
(XjcC CD:fj;<ymX •9=SrSam#^ 4 2 xai/4 2 Y 

50 oasffit^s . mmm'FA 2 xRr/4 2 Y(mmm 
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1t^T8-2 88 199 



1 1 

1}[ii\X'hh. ^zx\ mums (a) (D^yni^-^a 

•y h S A 1 cOX:^ri*lffl«0'>xyNV-^' M X j (?)fiS^aj 

iimim'f4 2xcomim^sxizm-j\^xn\'\ 

mmm^42XRr/42Yizxmm'r)x^ 
[0037] mu\ miiii!iMico'';x./\'7-ip 5 

(b) l,z^i-'yx.y\-7~^M7ijX'hibLX. ^(Ot 

# 1 ff)mim'F4 2xizXi,^Ji^ >±coffl^^si*i 

<?5«^5-H6 (a) IZ^. Zcome (a) iCfcV^T, 

mm 7±coi^m-7-9 3 7a, 37b tuswtjtjc 
mme 5a. 65b iztx-fKiixfcomnmrne 5 ^ « 

SLTl^Sm, -en^<7)ffliS6 5 a, eSbO-^XA 
*>^>£7)M0itS:fiMLTJIS«3 7±(7)tgSv-^ 3 7 

a, 3 7 b^:mmiBMtx\>^ii)'f>xhh. m-^x. m 

Sv-^'3 7a, 3 7bS:BgB^-ri,3tlC{flJc7)V-?'^[li 

6 5a, 6 5b{iIiIS§>'N-:?-ytV-^i,ig«$flTl^ 

fflJ^6 5a, 6 5bc7)i^^r[IIS§>'^•^?'-y^, 

[0038] ::^0fc§^0':7xy^v-:7MX j . t^g-?- 
^37 a. 3 7btMJSf &S«#^4 2X*-A,C7)S^ 
f|-^SX2:06 (b) fc^-r. ^^-C'. iftttift-^SIS 
S:^L, fitli{±[3l£7)XYXf— xl 8£OX^ri6lcO^ 

fis^ratTt^i.. 116 (b) fc:^-rj:3(c, m^m'f- 

4 2X*>f>£7)mft#{i, J§SV-737a, 37bO 
fiiS-^'>XA-7-i7MXj(7)X>yv/(CMie-ri)fil[fi (ffl 

^c. Y:^IS](^t,^gSv-^'*>-is;t^,^^tfcO. Y1j\&i<r) 
-^xyNV-i^My j «7)ei:iiS«S^4 2 YlCj: 0^* 

[00 3 9] mz. *Ba|«0T7-^;<yh^2 7|*ltJi. 
fimi^yX35iitLXTTL:)j^X':f-Vyt-/jX 

>hmAF-^y^i fcnfii) i}<mt(>tiXi^h. 5t-f, 
1^^X31. .TOVN-^->3 2 a. U:/X3 3. RX/>et 



1 2 



[0 040] -f LT. ^5 (b) (c^-fctotc, *OTf 
Ji^iB^^W^xyN-?-:? M x j cofmW^ 6 5 <7)±T 
izY1}mzm^\^vi-TSimiit:}^U<^~yi:^^j: 
h 20i^A F-7-:^'ffi6 4 A&y^6 4 B*>'SI^§il*. 
wit(i>(?5AFV-^'®6 4 A&IP6 4B{S, -5-fL-fiX0 
2(a) t3:^f {S»>'^':^'-y3 2 a+<7)AF A'^'->3 
2bai^'3 2c0^t|ft{||t-J)li, -::frcOAF'7-:?^6 

4 All. f^xyw-^Mx j*<#^$i^Tv^i,•»fyTy^ 
v-a y fSAlrt(cSg^$il. fl!i:^r«OAF v-^'^sie 4 
10 BJ±, -tfyr^Pi^av hSAlt^-n-v-g-yh^ilg 

h S A 1 F«1ti5l^$ixTViS A F V-^'il6 4 A 
^-h7:r-;!>x:^r5(:T''>xyN-7-^Mx j 5:75 

-i? M X j tn'm<^i^ 3 •/ h^j^E s k tc-w-gsnx t ^ 

hXo ^rJ^^Wi. ^-co-/ 3 -y hmmE S k 
flTO|,AFV-7®6 4 BS:^B('''T:t-h7*-*X 
5rfir9, dil^ciD. i^a -y hMlSlctttS 7xyw- 

20 

[0 04 1 ] laKC^O. '>x>NW±<7)AF'7-^'t£7!)» 

t|31t:gS?:MoTrUXAS^-2 6, n^]yyX3 
5S:STA-77-UXA3 4tC^L. >'N-7rUX/>3 

4-c-R*f$iiyt:AFKSt3K*'. te«u>X3 emxi^ 
m3 7 ±izAF'7-:?m'mmt^ . Jis«i3 7$- 

jBaL^tAFRitifeH. 'JV-^3 8. h'-Ay.rV-y 
3 9 . A F U ^-^4 4 . ytM^^mm4 5 SrSir. 
li{i:7cCCD^J;')=5:I.Sfftlg^4 6tcA*fL. 
30 ^4 6(7)«McAF-7-i?«S-S^{S-ri,. tt^-, 

x.n^i'yX3 5. mwkuyx3 6. iju-iS38. 
A F u-^4 4 , 7ts^ii3t«4 5 , mmt^m^4 

6 i 0 ^ ^ y hffl AF-fe>^f £7)S3tm*^fil^$<lT 

v^i.. -eLT. ^<7)m^m'!'4 6i}^^ff)mwimm,zm-:i 

V^T. ffi-f5!Sy^4 3*«gfaffl±iOAFV-^?«Oi>iS 

<^m. m^mm4 3 iii.mm^. 1 4<oji<^[cs-:?v^ 

T. afll«^^4 6coa«®±lCtefilLTV^|,ffiiacOAF 
•7-^'«**»4., 05 (b) :7)AF-7-^fiJ6 4A(cS^ 
40 lSt^AF'?-i'm'MA,X\ ^c^AF'T-i'iStCOMZ 

m':s\>^x{immtiiri7o. 

[ 0 0 4 2 ] c: ::t\ *«?ij«03tm^ji3t«4 scmmiz 
olStaSt^. 0HcfcV^T. tm^mm45ttry 
■^;<yhfflAF-by-9-cOS5t^i03fcfSAX2 (03# 
HB) Sr+'Dt LT*i|i^)-<0^tSS:S-5TV>|>/i>^. AF 
'J ^-^4 4 4 e<7)mMmi>Z{^t)'0 A FR 

meOTy^ )(yY-mA F-k^y^(7)'S^cr)f- U-fe >- h U 
•y^mmtiXaf). '>xy%wco^ffiAi±TLT. 

50 mmcr>ziij^<r>iiLS ( 7*-;*xfi[a) ^^'^Mk-r^^tc; 
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1 3 

[0043] S3 fi. AFVl'~Jk4 4f}-hmmm=f'4 

u-^4 4 (omi-imiA X 2 i,zw-nizmm-i afk 
it3K4 9A*^ m.m'f4 6mmm±x'mAX2± 

3K^4 9 C t >5r 0 , -e^7)amSrc7)3lc»^flicoa't ( A 10 
ix.-th. ^x./^W(7)yi^~Aximi,z^LX. "tcomm 

m±.x<7)A F -^-^mmi^Mim^m^^x'im 'j 
-r(cmf -SJt*^. ts«ffi±«0AF-7-i7m«o{aa5: 

mtiithltX\ '^XAWCD^rr- ;i?^{aa$re?ttit-|: 

^yVm<r>mm=l-42\, 4 2Y{C*fUT-^^§ 
tlX\^h-)mX\ 115 (b) ICjS-f AFV-i?®6 4A 20 

h 7 =)■ ->!;:J:ffl£7)g^#i^4 6 i^SfilSiit 
-^ft$fLTV^l.'^S{i^<, -e<^gmBa±Ti50AF-7- 

^^W^y^27 (T7'f^>'hfflOtg«»^4 2X, 
4 2Y) C7)'<:^h 7 XfficOZ:^ri6]CO(igS:5Ri6 

~ijxm<r)m.f,zm^Lti^x\ mm^4 6iO»M 
ffi±t;}BB£$^l5 A Fv-^J'^WfiSS: r^'f ^ y b-l: 

mtLxtimh. :imzx'ory^ ^yvmAF^ 30 
[0045] <>:(c, :i?mm\zi.h^^-}m\.z-otwm 

t r 7 ^ ^ y h -t yif 2 7 io^x h 7 * xfia t *i 
^gc-rSi:•^(ciHg$i^, B.o^c??'^;^ h7=r-;?>:^{4 
ST-±AF-bi^ (4 7 a, 4 7 b ) J: O^f^)^!. 7 

F-lry-9-f B^m^ni. AF-7-^'®«ffiffij!)>-S?p7 * 

ij^^hfiX\'^i.. ^LX. n^xyNW^coB^t^ff-pw 

tc. m 1 ioisoai^ 1 4^iiS^■ty1^2 sici 

^^^1 6St/fr7-<;<yh-byt2 7«0jgHc0:*;^ES- 

iSi^TK^js 1 6 <r>i^m<r>m.<^^'m t^zimry 
-f ^ y h -fe yif- 2 7 tfO'^x h 7 * x{as<os:-(b* 
AZ2$rs:ai-ri.. 

[00463 dt^igm, ia4lc^-rj:-5{c. -^x^nWco 
il3Kffi*^3SJiffi6 0 \,zhh t i t±A F -ty-^f ( 4 7 
a . 4 7b) c7)7 ^-;<7;^m-§-A^'-b'n:? n^j^tH^rl, t 50 



^^3^8-2881 99 

1 4 

■ri> t . \9im^^ 1 6 iO^ffiSliWxJfS 6 1 (c±# 
LTfeO, 77^^yh-fey^2 7<7X;^h7:r-;*;^ 
{aS{iMx{^Si6 2^^aETt•C^^S. fi!ot, aj»®6 

0 ^>ffl 6 1 'vio^^^t* A z 1 . m/mm 6 0 <^>® 

6 2^co35'ftt A Z 2 1 4 1 J: 0 »a}$ix 

2.. 

[0047] ^Z.X\ 77^><yb-ty-^2 7 5rffl^^ 
T , -^xvNWiTH 5(a) <r)^yy'jvi^ g -y h s a i 
~SA9!&>^mtRSiX!t^R{f-9-y7Vl^j^3 -y hSA 1 
<7i^Ji)\-?-9<r)m.^m,^t^\,ZM, 5fe-f. CICO 
■^-yr/i^v 3 -y h S A 1 1 6 i0|l3e7 -f - 

)v Y izim LT , ^uuTk 1 4 (iiass 5 9 ^^n- 1 T 7 

it~:^x^mnmmA Z 2 (Cjl*JE-r.&:ftS/e(tS 7- 
5 5$-«if$-(i:l.. ^o^t^t-iAF-fey-t (4 7 a. 
47b) tcj:|.^l--h7*-*;!.2rff^ ts 117 (a) 
(c^-rjr^tc, ±AF-fey1^^0S^4 7b*»^>#^>i^ 
i.7:r-;<?xft^*5-t:nt;5rl,ffi*>\ 7y^ AyV->zy 

[0 04 8]<Ji:t. :icoyt-i]X^cr)^yr)i'i/B 

•yhSAlSr^LT. 05 (b) lectio t;. CltfO 

ifyryi'i^ 3 -y h s a i (if^-f St. h 'J - h y± 

iO'>x>'N-7-:^'Mx j ?:T7'f;^yHry-9-2 7{cJ:.g. 
BBB^ffliS6 5rttl$'>T<.5. dCO-^X^N-^-^'Mx j 
«0)lIjaWi2fflOAF-?-:;'^6 4A, 64B*^j$L 
TfcO. ■>xyNWC0^EA^^,SSf$il/iAFRM5K(ia 
^*^4 6tf0ailffi{C||JSAFV-^'M^JB^-ri.. ^ 
n'^2<iC0AF-7-i?fiS<7)rt, '>X-'N-7-^'Mxj*fJl 
•rS-tyr;l/>'g -y |-SAl±iOAF'7-^®64 AJC 
«|E-f§AF-7-^(a (WT. riljt^iOAFV-^ 
iiij tt^d ) *\ 4lc^ffi**^i: tTA 

^J^ixTirM.. 05 (b) ICfcV^T, v-avh^ 
i^lScT);^ h - h 7 ^ ymUi\.z A F -7- tg*<tit^$ 
ixTV^I>J:a^ii^(c{i. ^TiOAFv-^^filSrlHtffl 

COAFV-:J'fiii;LTt>J:V\ 

[ 0 0 4 9 1 -e LT . 1 4 c^JM^tC i Ofi-^^Ki 

a^^4 3{i, g^^^4 6*^^ai^>fLT<SgtSfi#J: 
0IHtffl«OAFV-;?gl<7)fira^<$ajU, rcofflfi^r 
7^;^yh-ky-t27 (Tj-tyr/ui' 3 y h s a 1 (cMi- 
h<xYy:>:~:t}x^m^^-fm^y^-:^xm. m 
mk) tLxum^. zix{zx^7yA^yhmAF 

•b y^(n^yy)\^i' g >y h s a 1 [zmfh ^ -^r u yu— 
>'3yA<^7fS. 

[ 0 0 5 0 ] ±f2<7)*D§ffiESrr 7-/ y hfflA F-fey 

ifccWLTiilifi^itciiJfitixff. t^<o#-!fyr;i'i/'3 
•y h S A 2-S A 9{c#iS$ii/v:'>x>'N-7-^'<7H2a^ 
T^-f^yhfflAF-tyifrtt'll^® 
A F ■7-^' tti<7)Cia2: i<om^y * -X? XfiS 
(ttEf*) tci5g-r67j--h7*-;*X5:ffoC:tt\ 
^cr 7 -< ;< y h -fe y-t 2 7 cT)^;;^ b 7 * xfiST- 
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1 5 

«*W-r«.ffiB{±IJ<?|S|tT'^|.fc*b, fzbt^<0& 

±i;zn^mt^ A F ■7-^'^ffi4^jmi,zmnh z t m 

[00 5 1] fcOfi. -^-yr/Pi^a /VSAl-SAg 
c7){jata-:f»'^TIl5 ( a ) c7)'!7xyNW±i5D#x a •/ b 10 

mmE s 1 ~E s Ni50Jisfis*^'^ai$ix, cio j: ? ic 
niii^tiiiiMm&sizmrs\^x^-^3 hmmcDm^ 

yt-/}X?:mf}^-tlt. 07 (b) tcj^-ti^t. ± 

*«-fe'nfc<irSffl*»\ ^it^^l 6<?)M«ffi**fcaffi6 20 
it=5r6. zmmx\ nm^iioZbizX*). 

3 -yhmmizi^^tii. 

[ 0 0 5 2 ] >5ri5. -ha^^J; •? t'>xy^ft^^±iB<?)i^^l 

^xj\<D^xmmz^if)±iicr>mmiEi'^->x . 
^xmizMtmmy^-:^xfi^^m^^ 1 4 tcie 

b-7-i?Mi^K:AF>'N-:^'-y«lr^trv\y^>()^ T 30 

y^^yhmmizAFJ-ii^-ymmti^'^x'i 
mmx'hh, ttz^ i^mmxaAF-^—^me 4 

A, e4B^^Jiy-s±iZiWLXUfzt^ m5 (b)# 

m) . '>:i^^^±i,zi±AF-?-^m^tm-r^zt^j:<. 

y hffl A F^ry^^c7)ft®^i^4 6±lC^®$*tS -^X^N 
-7-:J'«S:AFV-:?ffic7)ft;bO(cU-C, ^cOiSLEi^ 
t'^y t-:^X&mcr>mtiii'ii')Xhi\\ Z<7)^-^ 
(i. rur^-f^yhiO^JSiCctoTJin^xyNmcJjS 
njL^^^Zti}mtl.\\ 40 
( 0 0 5 3 ] ^ iJ5lliE:^^<7)#ni5ri5»(3 Lt . 7 
7-f^ybflBAF-fey-t>-tc:J; OiiV^a^^t'fc^^O'<.X^ 

y i{-:(ixQMcr)mm^y^v m%^^ (.mmik 

1 4 ) a^/iAF-fey+^tcj: DlfSJL, -eopJH)-?-r 
y^mAF-feyi^co3^-7^r•y hMiEt^ffli'^scit 
Tt>J;v\ ttz. Ty^ i^vvmyt-^xm^ihtL 
X. TL^-feyh';-y^'ttS-*MUcAFA-:?-y||<7)flrf 

t . muify *-*xicf#3 a f a- 
^-yfi|c7)ayh^xb^aj:^r^T-tJ:v^. i;^, jsm 

vyX3 3iit\^tzTTL.iiiiX't(:<.nm\^yxm 50 
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1 6 

*»^,±A F -fey-tcoj; 3 ^7Jt:fr5^'eiai-f i.*5tt' 
ft-j-Ctii-^ fiP*>. tt^=Srr7'f^ybffl7*-;^;^ 

[00 54] 

x'm!>Lfzyt-:^xwznLx. mx.\imm^^ 

^^y h^(D<x hyt -^xim<D^mmiE^n 

ozkizx*), ^(7)7^^^yymznLx^<m.s^ 

h-tm^-'^t^'^xhyit-iixBMichlt^ff). T 

7 ^ ^ y h ^ffl<?)m 2 <7)m.&M^iiimz}5 \fhmm.& 

x^m^^^X'^htmz. ^coTy^ ^yhmi,z 
M IX h^mmzmitimmm^h-^m-^-f' ( 7x 

[ 0 0 5 5 ] i/c, ^20M^fia:^»^^.!S5te»K 
±(c0f«<7):Sgclc7)ffa!|fflA-^'- y S:^!^ t , ^<m^ 

mi±<^ifmnMittt&.m^hm'7—^c7)imizm 
tx^tihm:m<7)nmm^-^i^~ym-f,miR^ixrzm 

-fh^\z\t. !S«s«±coE^<s«i (i^3 >y vmo 
\izm-h^m.^h^w^-9(nimtm^^\^tzi. 0 

^t-t. <?ilx.<fltlfflW«OA-:J'-y$-^<r)|f3K^i|g|*|(i 
^^|,A-:$'-yi;-fl.;i:(cJ:')s #ffi7-o-txtmS 

[SfflcOfSm^rSiBH] 

[01 J ^wn^z^hTy^y^yY-mifmrn^fih^ 
^mmu<r)--m^n^-tmmiX'h^ , 

[02 ] ( a ) \±m 1 tt'iOKag^ijg^offiS 2 ^S^-tffi 
>^0. ( b ) (iftOHSBjJ^gJOSS 2cOf6cO|5l|^^-r 

mx't h2i^<n^m>mm-m-mx'hh, 

[03] 01<7)7^-f;<yh^2 7fflOAF-byHfi07 

^-i^x&M'nmmnm^m^wmxhh. 

[04] 01+<O±AF-fey+f (4 7 a, 4 7 b ) O^g 

[05 ] ( a ) ^±mm.mx'm,m^b ^tih ^xj\<r>>' 
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